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RECHARGEABLE CLIP-ON LIGHT WITH
MALE USB CONNECTOR

The present invention relates to a portable light and, 1n
particular, to a portable light that 1s rechargeable and has a
standard type ol connector. One suitable type of standard
connector mcludes, ¢.g., a male USB connector.

Rechargeable portable lights, e.g., flashlights, have
become relatively commonplace as battery technology has
advanced to provide small, lightweight, high energy density,
reliable rechargeable batteries. Myriad devices are powered
by such batteries of various electrical capacities, and charging,
and recharging such batteries has resulted in a myrad of
different and not necessarily compatible charging devices. As
a result 1t 1s not uncommon to see a person with 3 or 4 or more
different charging devices for the plural electronic devices
carried, e.g., a portable computer, a tablet computer, one or
more cell phones and/or smart phones, electronic book

(e-book) readers, flashlights, electronic equipment and the
like.

Many of these rechargeable devices connect to a charging
device via a cable of one sort or another, and so the person 1s
likely to have to carry and manage, in addition to plural
charging devices, plural cables for connecting his or her vari-
ous electronic devices to their respective charging devices.
Among these cables are various universal serial bus (USB)
cables enabling connection to standardized USB connectors,
¢.g., of a charging device. In many instances, the USB cable
connection may be an alternative to a main or primary charg-
ing arrangement, and so while the standardized cable may
allow fewer cabled to be needed, it does not alleviate the
complexity and inconvenience ol needing plural cables and
devices.

Prior art rechargeable flashlights are known that can be
charged via a USB connection, e.g., a USB cable, and por-
table lights are known that can operate when plugged 1nto a
USB connector, e.g., a reading light that plugs into a portable
computer or an electronic book reader (no battery needed).
Prior art known devices often have additional complexity 1n
order to be rechargeable via a USB or other standardized
connection.

Applicant believes there may be a need for a portable light
that 1s directly rechargeable from the power available at a
standard USB connector. It would also be desirable 11 the
portable light were to avoid unnecessary complexity 1in being
rechargeable from a USB connector, thereby to simplity the
light and reduce the cost thereof.

Accordingly, a portable light may comprise: a light body; a
source of electrical power disposable 1n the light body; a light
head supported by the light body and including a light source;
a switch for selectively actuating the light source; a USB
connector on the light body for connecting to a source of
clectrical power; and an electronic circuit in the light body for
controlling operation of the light source responsive to the
clectrical switch and for coupling electrical power received at
the USB connector to the source of electrical power.

Further, A rechargeable portable light may comprise: a
light body; a rechargeable source of electrical power dispos-
able in the light body; a light head including a light source for
producing light, wherein the light head 1s movable relative to
the light body; a switch for selectively actuating the light
source; an electronic circuit electrically connected for con-
trolling operation of the light source responsive to the elec-
trical switch; and a male USB connector on the light body for
connecting to a source of charging power for charging the
rechargeable source of electrical power.
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According to another aspect, a rechargeable portable light
may comprise: a light body; a rechargeable source of electri-
cal power disposable 1n the light body; a flexible bendable
stalk extending from the light body; a light head supported by
the flexible bendable stalk including a light source for pro-
ducing light, wherein the light head 1s movable relative to the
light body; a switch for selectively actuating the light source;
an electronic circuit electrically connected for controlling
operation of the light source responsive to the electrical
switch; and a male USB connector on the light body for
connecting to a source of charging power for charging the
rechargeable source of electrical power.

In another aspect, A rechargeable portable light may com-
prise: a light body; a rechargeable source of electrical power
disposable 1n the light body; a light head including a light
source for producing light; a switch for selectively actuating,
the light source from the rechargeable source of electrical
power; a male USB connector on the light body for connect-
ing to a source of charging power for receiving electrical
power therefrom; and an electronic circuit electrically con-
nected for controlling operation of the light source responsive
to the electrical switch and for coupling electrical power
received at the USB connector for charging the rechargeable
source of electrical power.

In yet another aspect, a portable light may comprise: a
generally rectangular light body having first and second
opposing broad surfaces, having first and second sides and
having first and second ends; a source of electrical power
disposed 1n the generally rectangular light body; a flexible
bendable stalk extending generally perpendicularly from the
first side of the generally rectangular light body; a light head
at a distal end of the flexible bendable stalk, the light head
including a light source for producing light, wherein the light
head 1s movable relative to the generally rectangular light
body; a switch actuator on the first end of the generally
rectangular light body for selectively actuating the light
source; and an electronic circuit electrically connected to the
source of electrical power and to the light source for control-
ling operation of the light source responsive to the electrical
switch.

In summarizing the arrangements described and/or
claimed herein, a selection of concepts and/or elements and/
or steps that are described 1n the detailed description herein
may be made or simplified. Any summary 1s not intended to
identily key features, elements and/or steps, or essential fea-
tures, elements and/or steps, relating to the claimed subject
matter, and so 1s not intended to be limiting and should not be
construed to be limiting of or defining of the scope and
breadth of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWING

The detailed description of the preferred embodiment(s)
will be more easily and better understood when read 1n con-
junction with the FIGURES of the Drawing which include:

FIG. 1 includes FIGS. 1A, 1B, 1C and 1D which are dit-
ferent perspective views ol an example embodiment of a
clip-on portable light having a USB connector;

FIG. 2 1s an exploded perspective view of the example
portable light of FIG. 1;

FIG. 3 includes FIGS. 3A and 3B which are cross-sectional
views ol the example portable light of FIG. 1 taken at perpen-
dicular directions:

FIG. 4 1s a cross-sectional view of the stalk end of the
example portable light of FIG. 1 and includes FI1G. 4 A which

1s a cross-sectional view of the example light head of the
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example portable light of FIG. 1 taken at a direction perpen-
dicular to the view of FIG. 4; and

FIG. 5 1s an electrical schematic diagram of an example
embodiment of an electronic circuit suitable for the example
portable light of FIG. 1.

In the Drawing, where an element or feature 1s shown in
more than one drawing figure, the same alphanumeric desig-
nation may be used to designate such element or feature in
cach figure, and where a closely related or modified element
1s shown 1n a figure, the same alphanumerical designation
primed or designated “a” or “b” or the like may be used to
designate the modified element or feature. Similarly, similar
clements or features may be designated by like alphanumeric
designations 1n different figures of the Drawing and with
similar nomenclature 1n the specification. According to com-
mon practice, the various features of the drawing are not to
scale, and the dimensions of the various features may be
arbitrarily expanded or reduced for clarity, and any value
stated 1n any Figure 1s given by way of example only.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

FIG. 1 includes FIGS. 1A, 1B, 1C and 1D which are four

different perspective views of an example embodiment of a
clip-on rechargeable portable light 10 having a USB connec-
tor 220. Portable light 10 includes a light body 20 which
houses and/or supports various operative elements of the light
10, including, e.g., flexible stalk 30, light head 40, clip 50 and
USB cap 70. The different perspective views allow for both
broad side surfaces and both narrow side surfaces of light 10
and both ends thereof to be viewed, including a view 1n FIG.
1D with USB cap 70 removed to expose USB connector 220.
USB connector 220 1s preferably a male USB connector for
being mated with a female USB connector of a source of
clectrical charging power for the rechargeable battery dis-
posed 1n the light body 20 of rechargeable portable light 10.

Flexible stalk 30 1s flexible and bendable to a wide variety
of different shapes so that illuminating light produced by light
head 40 can be directed 1in any of a wide range of desired
directions, 1rrespective of whether portable light 10 1s placed
on a surface or 1s clipped or attached to an object by clip 50.
Conveniently, portable light 10 can be carried 1n a pocket,
¢.g., a shirt or jacket pocket, or on a belt or on headgear or on
another article of clothing, where it can be retained by clip 50,
and stalk 30 can be bent to a desired shape for directing light
produced by light head 40 1n any of a wide range of desired
directions. Light can be directed generally 1n any direction
relative to light body 20 by bending flexible bendable stalk 30
approprately, including to angles up to and/or substantially
exceeding up to about £180° relative to the straight stalk
position illustrated, so as to direct light 1n any radial direction
substantially exceeding, e.g., the directions of radials of a
more than 180° hemisphere centered proximate the base 36 of
stalk 30.

Generally rectangular light body 20 includes a generally
rectangular housing 22 having an end cap 60 at one end
covering an internal cavity for receiving a source of electrical
power, €.g., a rechargeable battery, and a USB connector 220
at the opposite end which 1s covered by USB cap 70 as
illustrated. Light body 20 recerves base 36 of flexible stalk 30
for supporting stalk 30 which supports at 1ts distal end 34 the
light head 40 which includes a light source 400, e.g., one or
more light emitting diodes (LEDs). Light body 20 also sup-
ports clip 50 which 1s fastened thereto by plural fasteners 38.

Clip 50 has a springy elongated clip prong 52 that extends
substantially parallel to light body 20 and that has a shaped
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4

distal end 56 that 1s urged by the springiness of clip 50 to bear
close to and/or against light body 20, for clipping or otherwise
attaching light 20 to an object, e.g., a belt, clothing, equip-
ment and/or any other relatively thin part of an object. Clip 50
also has a keyhole shaped opening 54 in elongated clip prong
52 for attaching clip 50 and light 10 to a compatible mounting
post of a light mount. Clip 50 1s attached to light body 20 at its
U-shaped end 58 by a plurality of fasteners 59. For improving
the grip of clip light 10 on an object, 1 particular a non-rigid
object such as an article of clothing, light body 20 may have
a projection 21 proximate the bend of distal end 56 of clip 50
and 1n addition distal end 56 may have a corresponding open-
ing into which projection 21 extends.

End cap 60 may provide a switch actuator 64 by which the
light of portable light 10 can be actuated as 1s described
below, and the U-shaped end 58 of clip 50 has a correspond-
ing opening through which actuator 64 is accessible. USB cap

70 1s removable and preferably can slip onto and off of amale
USB connector 220, e.g., at the end of light body 20, which 1s

not visible 1n FIGS. 1A-1C.

FIG. 1D 1s a perspective view of one end of the example
portable light 10 of FIG. 1 with USB cap 70 removed. With
USB cap 70 removed the male USB connector 220 extending
from the distal end of light body 20 1s exposed and visible, and
so 1s available for being plugged into a female USB connec-
tor, e.g., on a charging device, computer, vehicle, mobile
device or other source of charging power for electrically
charging a rechargeable battery enclosed in light body 20.
Also exposed are exterior sealing ridges 84 of USB end cap 80
that are preferably provided for retaining USB cap 50 on light
body 20, preferably with a weatherproof seal.

Optionally, but preferably, USB cap 70 1s attached to the
remainder of light 10 by a flexible cord or tether 86, prefer-
ably an elastomer tether 86. The distal end 88 of tether 86 may
be secured 1n a seat 78 of USB cap 70. The electrical connec-
tions ol male USB connector 220 may be disposed 1n a USB
tray 24 which preferably may be part of housing 22 or alter-
natively may be part of an end cap or cover 80 for the distal
end of housing 22.

FIG. 2 1s an exploded perspective view of the example
portable light 10 of FIG. 1. Substantially rectangular housing
22 of light body 20 may have four relatively planar walls, e.g.,
two having a broader exterior surface and two having a nar-
rower exterior surtace, and may be open or partially open at
its opposing ends. An end cap 60 may be employed for closing
a first or front end and a USB cap seal 80 may be employed for
closing and/or sealing a second or rear end of light body 20.

The front end 23 of housing 22 preferably has a shaped
opening for supporting flexible stalk 30 at i1ts base 36, for
receiving end cap 60 and for supporting U-shaped end 58 of
clip 50. In general, stalk base 36 and stalk base support 26
have complementary shapes, e.g., as may be provided by a
complementary recess and projection, €.g., one or more
grooves and one or more complementary ridges or tlanges, so
that stalk 30 1s supported at 1ts base 36 by light body 20 and 1s
retained thereon 1n a desired position.

For example, as shown in FIG. 2, stalk base support 26 may
be provided by a circular opening 26 1n one wall of housing 22
which may be configured for recerving the base end 36 of
flexible stalk tube 32 of flexible stalk 30 and may have a radial
groove 26 forrecerving a base tlange 36 of stalk 30, thereby to
retain stalk 30 1n light body 20. Stalk base 36 and radial
groove 26 may have, but need not have, generally correspond-
ing shapes, and end cap 60 may provide the remainder of the
circular opening 26 and groove 26. The shapes of stalk base
36 and groove 26 may be circular or partly circular for
enabling tlexible stalk 30 to be rotated relative to light body
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20, whether or not the amount of rotation 1s limited by a stop,
or may have non-circular shapes for restricting such rotation
of stalk 30, as i1llustrated 1n FIG. 2, wherein stalk base 36 1s
non-circular as 1s groove 26 for receiving stalk base 36.

Alternatively, as illustrated 1n FIG. 4, stalk base 36 may
have an external groove that recerves an outwardly extending
flange 26 of housing 22. Even where the groove of stalk base
36 and the flange of stalk base support 26 are circular, stalk
base 36 may tightly engage base support 26 so that stalk 30 1s
not rotatable relative to light body 20, or stalk base 36 and/or
base support 26 may have a stop that limits rotation of stalk 30
relative to light body 20.

The opposite end 26 of housing 22 preferably 1s preferably
partially closed and shaped for allowing part of USB connec-
tor 220 to pass therethrough and providing a seat 25 for
receiving USB seal cap 80. Housing end 25 partially closes
the end of housing 22 and provides an outward facing ridge or
flange that serves to retain USB cap seal 80 thereon. End 235
preferably includes a USB tray 24 into which electrical con-
tacts 224 of a USB connector may be disposed thereby to
provide the male USB connector 220.

USB cap seal 80 1s preferably a single piece molded elas-
tomer cap 80 that provides an oval base 82 of similar shape to
the cross-sectional shape of the end 26 of housing 22 and the
open end of USB cap 70, but of slightly smaller dimension at
the distal end 84 thereot for recerving and retaining USB cap
70 thereon. Oval base 82 thereotf preferably has a groove or
recess on 1ts interior surtace that 1s shaped to engage the
flange of end 25 of housing 22 for retaining USB cap seal 80
on light housing 22 1n a sealing manner.

USB cap seal 80 has a central opening through which tray
24 and contacts 224 oTmale USB connector 220 are disposed.
A seal for USB connector 220 at the central opening of USB
end cap 80 1s not needed because a seal 15 provided between
USB cap seal 80 and USB cap 70. Preferably, distal end 84
may have one or more raised ridges 84 for providing a seal
with the open end of USB cap 70, and may have a serpentine
cord or tether 86 extending therefrom for attaching to USB
cap 70 for tethering cap 70 to light body 20.

Tether 86 preferably has an end 88 that 1s shaped to be
disposed and retained 1n an opening or seat 78 of USB cap 70,
¢.g., for facilitating attachment of cap 70 to tether 86. Tether
86 1s preferably molded integrally with USB cap seal 80 1n 1ts
retracted serpentine shape and size so as to naturally fit adja-
centto USB connector 220 within USB cap 70 when USB cap
70 1s placed onto cap seal 80 of light body 20.

End cap 60 1s disposed at the forward end 23 of housing 22
for closing and providing a seal at end 23. A source of elec-
trical power 150, e.g., a rechargeable battery 150, and elec-
tronic circuit board 200 are connected and disposed 1n the
interior cavity of light housing 22 before end cap 60 1s dis-
posed in the end thereof. Electronic circuit board 200 contains
clectronic circuitry for controlling the operation of light 10
and for selectively applying electrical power from battery 150
to light source 400 of light head 40 to produce light. The light
produced by light source 400 1s directed outwardly 1n accor-
dance with the orientation to which light head 40 at the end of
flexible stalk 30 1s placed relative to light body 20.

Electronic circuit board 200 1s, e.g., disposed adjacent all
or part of three narrow edges of battery 150 in the example
embodiment 1llustrated, but may be of another shape and/or
placed 1 another location within light body 20. In the illus-
trated arrangement, an extension 222 at one end of circuit
board 200 supports the electrical contacts 224 of male USB
connector 220 and 1s shaped to be disposed 1n USB tray 24 of
housing 22 thereby to provide a male USB connector that
extends outwardly from the end 25 of housing 22.
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The other end 226 of circuit board 220 extends proximate
the shorter narrow edge of battery 150 for making electrical
connection thereto and for supporting an electrical switch 210
which 1s actuated via switch actuator 64 of end cap 60 for
selectively controlling operation of light source 400. Contact
pads may also be provided at end 226 of circuit board 200 for
connecting to electrical wires that lead through stalk 30 to a
light source 400 1n light head 40. Typically, electrical con-
nections to circuit board 200 are by solder connections,
although other kinds of electrically conductive connections,
e.g., spring contacts or electrically conductive adhesive, may
be employed.

Also at end 226 of circuit board 200 are one or more 1nserts
202 for receiving fasteners 59 used in assembling light 10.
Preferably inserts 202 are press fit and/or swaged into holes 1n
circuit board 200 and provide a threaded central hole that
receives threaded fasteners 59. When circuit board 200 1s
disposed i housing 22, the threaded 1nserts 202 thereof align
with respective holes 27 of housing 20, whereby fasteners 59
may pass through holes 27 and 1nto inserts 202.

An advantage of the foregoing example arrangement of
clectronic circuit board 200 1s that a single circuit board 1s
employed to provide the male USB connector 220, 224, the
clectrical switch 210, connections to a rechargeable battery
150 and connections to a light source 400, thereby reducing
complexity, simplitying assembly and reducing the size, par-
ticularly the thickness, of portable light 10. Electronic circuit
board 200 may include any one of many different electronic
circuits for controlling and operating light 10, including
micro-processor controlled programmable electronic cir-
cuitry. Further, circuit board 200 may be assembled and may
optionally be tested outside of light housing 22 and 1n addi-
tion can easily be packaged (assembled) into a stmple, light-
weight housing, e.g., housing 22, as described below.

End cap 60 has a body that covers the opening of end 23 of
housing 22 and that extends into the cavity of housing 22. The
body of end cap 60 1s preferably a molded plastic part having
a molded elastomer outer layer that provides a flexible switch
actuator 64 over an opening on the exposed end thereof and
on